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3URSRVDO DQG3HUIRUPDQFH$QDO\VLV RI +\EULG1'1%DVHG$G+RF5RXWLQJ
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PLQJXV#QHWLVXHFDFMSU\RB\DPDPRWR#LVXHFDFMS RK]DKDWD#LVXHFDFMSNDWR#LVXHFDFMS
$EVWUDFW² 7KLVSDSHULVDQH[WHQVLRQRIRXUSUHYLRXVFRQIHUHQFH
SDSHU  ,Q WKLV SDSHUZHSURSRVH D QHZ URXWLQJSURWRFRO IRU
QDPHG GDWD QHWZRUNLQJ 1'1 EDVHG DG KRF QHWZRUNV 2QH
IHDWXUHRIRXUSURWRFROLVWKDWLWDGRSWVDK\EULGDSSURDFKZKHUH
DSURDFWLYHURXWLQJLVXVHGLQWKHSURGXFHUVLGHQHWZRUNDQGD
UHDFWLYHURXWLQJLVXVHGLQWKHFRQVXPHUVLGHQHWZRUN$QRWKHU
IHDWXUHLVWKDWZHIRFXVRQO\RQWKHQDPHSUHIL[DGYHUWLVHPHQW
LQWKHSURDFWLYHURXWLQJ7KHUHVXOWRISHUIRUPDQFHHYDOXDWLRQ
IRFXVLQJ RQ WKH FRPPXQLFDWLRQ RYHUKHDG VKRZV WKDW RXU
SURSRVDO KDV D PRGHUDWH RYHUKHDG ERWK IRU URXWLQJ FRQWURO
PHVVDJHV DQG ,QWHUHVW SDFNHWV FRPSDUHG ZLWK VRPH RI
FRQYHQWLRQDO1'1EDVHGDGKRFURXWLQJPHFKDQLVPVSURSRVHG
VRIDU7KHSHUIRUPDQFHHYDOXDWLRQIRUDQHWZRUNFRQILJXUDWLRQ
ZLWKDPRYLQJFRQVXPHUQRGHDOVRVKRZVWKHSURSRVDOUHDOL]HV
DQHIIHFWLYHFRQWHQWUHWULHYDO
.H\ZRUGVFRPSRQHQW $G +RF 1HWZRUN 1DPHG 'DWD
1HWZRUNLQJ 3URDFWLYH 5RXWLQJ 5HDFWLYH 5RXWLQJ $QDO\WLFDO
3HUIRUPDQFH(YDOXDWLRQ
, ,1752'8&7,21
7KLV SDSHU LV DQ H[WHQVLRQ RI RXU SUHYLRXV FRQIHUHQFH
SDSHUZKLFKZH SUHVHQWHGLQDQ,$5,$FRQIHUHQFH >@
5HFHQWO\,QIRUPDWLRQ&HQWULF1HWZRUNV ,&1VKDYHEHHQ
ZLGHO\VWXGLHGDVDIXWXUH ,QWHUQHWDUFKLWHFWXUHZHOOVXLWHGIRU
ODUJH VFDOH FRQWHQW GLVWULEXWLRQ  1DPHG 'DWD 1HWZRUNLQJ
1'1>@>@ KDVEHHQZLGHO\ DGRSWHGDVDSODWIRUPIRU,&1
UHVHDUFKDFWLYLWLHV7KHIXQGDPHQWDODGRSWHGLQ1'1LVWKH
QDPHRIUHTXLUHGFRQWHQWQRWWKHDGGUHVVRIKRVWVFRQWDLQLQJ
FRQWHQW  1'1 XVHV WZR W\SHV RI SDFNHWV LQ DOO
FRPPXQLFDWLRQV,QWHUHVWDQG'DWD$FRQVXPHUUHTXHVWLQJD
FRQWHQWVHQGVDQ,QWHUHVWSDFNHWFRQWDLQLQJWKHFRQWHQWQDPH
$SURGXFHUSURYLGLQJWKHFRUUHVSRQGLQJFRQWHQWGDWDUHWXUQV
D'DWDSDFNHWWRWKHFRQVXPHU1'1URXWHUVWUDQVIHUULQJWKH
'DWDSDFNHWFDFKHWKHSDFNHWIRUIXWXUHUHGLVWULEXWLRQ
2ULJLQDOO\ 1'1 ZDV GHVLJQHG IRU ZLUHG QHWZRUN
WRSRORJ\EXWLWFDQEHHIIHFWLYHO\DSSOLHGWRZLUHOHVVPXOWL
KRSDGKRFQHWZRUNWRSRORJ\6LQFHQRGHVPRYHDURXQGLQ
ZLUHOHVVDGKRFQHWZRUNV WKHURXWLQJPHFKDQLVPLVDPRUH
LPSRUWDQWUHVHDUFKWRSLFFRPSDUHGZLWKZLUHGQHWZRUNV,Q
1'1WKHSXUSRVHRIURXWLQJLVKRZWRFRQVWUXFW)RUZDUGLQJ
,QIRUPDWLRQ%DVH),%IRUQDPHSUHIL[HVZKLFKVSHFLILHVWKH
FRUUHVSRQGHQFH EHWZHHQ D QDPH SUHIL[ DQG D IDFH RU D
QHLJKERULGHQWLILHUWRWKHFRQWHQWZLWKWKLVQDPHSUHIL[
7KHUHDUHVHYHUDOSURSRVDOVRQWKHURXWLQJLQ1'1)RU
WKHZLUHG1'1WRSRORJ\ WKRVHSURSRVHG LQ>@DQG>@DUH
H[DPSOHVLQWURGXFHGLQDQHDUO\VWDJH%RWKRIWKHPDUHEDVHG
RQ WKH OLQN VWDWH URXWLQJ SURWRFRO ZKLFK PDLQWDLQV DQG
DGYHUWLVHV OLQN VWDWXVHV EHWZHHQ QHLJKERUV VKDUHV WKH
WRSRORJ\LQIRUPDWLRQDQGFUHDWHVURXWLQJWDEOHVIURPLW7KH
SURWRFROLQ>@LVDQHZSURSRVDOEDVHGRQWKHOLQNVWDWHURXWLQJ
FRQVLGHULQJPXOWLSDWKURXWLQJ
,QWKHFDVHRI1'1EDVHGZLUHOHVVDGKRFQHWZRUNVERWK
WKHSURDFWLYH DQG WKH UHDFWLYH DSSURDFKHV DUHSURSRVHG >@
>@ 7KLV WUHQG LV WKH VDPH DV ,3EDVHG DG KRFQHWZRUNV
0RELOH&&1 >@ DQG 723&&1 >@ DUH H[DPSOHV RI WKH
SURDFWLYHURXWLQJPHFKDQLVP0RELOH&&1LVDQDSSOLFDWLRQ
RI5,3>@WRWKH1'1EDVHG DGKRFURXWLQJ723&&1LV
DQDSSOLFDWLRQRI2/65>@2QWKHRWKHUKDQG(&+$1(7
>@ DQG 5(0,) >@ DUH H[DPSOHV RI WKH UHDFWLYH URXWLQJ
PHFKDQLVPZKLFKDUHFRQVLGHUHGH[WHQVLRQVRI$G+RF2Q
'HPDQG'LVWDQFH9HFWRUURXWLQJ$2'9>@
7KHVH1'1EDVHGDGKRFURXWLQJPHFKDQLVPVKDYHSURV
DQGFRQV7KHSURDFWLYHURXWLQJFDQFUHDWH),%LQUHVSRQVHWR
DQXSWRGDWHQHWZRUN WRSRORJ\EXWKDVVRPHRYHUKHDGVRI
URXWLQJ FRQWURO PHVVDJH H[FKDQJH  2Q WKH FRQWUDU\ WKH
UHDFWLYH URXWLQJ KDVQRRYHUKHDGVRI URXWLQJ EXW KDV VRPH
RYHUKHDGVDVVRFLDWHGWR ,QWHUHVWSDFNHWWUDQVIHU
)URP WKHVH FRQVLGHUDWLRQV ZH SURSRVHG D QHZ 1'1
EDVHGDGKRFURXWLQJLQRXUSUHYLRXVSDSHU>@2XUSURSRVDO
KDV WKH IROORZLQJ WZR IHDWXUHV  )LUVW LQ D W\SLFDO DG KRF
QHWZRUNXVHGLQDSXEOLFVSDFHVXFKDVVKRSSLQJPDOOVDQG
PXVHXPVDFRQWHQWSURGXFHUVLGHKDVDVWDEOHQHWZRUNZKHUH
SURGXFHUV DQG LQWHUPHGLDWH URXWHUV DUH ORFDWHG LQ IL[HG
SRVLWLRQV 2Q WKH RWKHUKDQG FRQVXPHUV DUHPRELOHQRGHV
ZKLFKFKDQJHWKHLUORFDWLRQVTXLWHRIWHQ7KHUHIRUHDK\EULG
DSSURDFK ZKLFK XVHV WKH SURDFWLYH DQG UHDFWLYH URXWLQJ LV
FRQVLGHUHG WREHXVHIXO  ,Q WKH ,3EDVHGDGKRF QHWZRUND
K\EULG URXWLQJ LV DOVR SURSRVHG >@  %DVHG RQ WKHVH
FRQVLGHUDWLRQVZHWDNHDK\EULGDSSURDFKZKHUH WKHSURDFWLYH
URXWLQJLVDGRSWHGLQDSURGXFHUVLGHQHWZRUNEHFDXVHRILWV
LQDGYDQFHURXWHVHWWLQJDQGWKHUHDFWLYHURXWLQJLVDGRSWHGLQ
DFRQVXPHUVLGHQHWZRUNEHFDXVHRILWVIOH[LELOLW\IRUPRELOLW\
7KH VHFRQG IHDWXUH LV DERXW WKH SURFHGXUH RI SURDFWLYH
URXWLQJ7KH1'1SURDFWLYHURXWLQJSURFHGXUHVSURSRVHGVR
IDUDUHDGYHUWLVLQJERWKWKHQHWZRUNWRSRORJ\DQGWKHQDPH
SUHIL[HV+RZHYHUWKHSRLQWRI1'1URXWLQJLVKRZWKHQDPH
SUHIL[HVDUHGLVVHPLQDWHG,QRUGHUWRUHDOL]HWKLVUHTXLUHPHQW
LWLVVXIILFLHQWWKDWWKHVKRUWHVWSDWKLQIRUPDWLRQLVPDLQWDLQHG
ϭ
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IRULQGLYLGXDOSURGXFHU6RZHSURSRVH DQHZSURDFWLYH1'1
URXWLQJIRFXVLQJRQMXVWWKHQDPHSUHIL[DGYHUWLVHPHQW
,QRXUSUHYLRXVSDSHUZHHYDOXDWHG WKHSHUIRUPDQFHE\
FRXQWLQJ WKH QXPEHU RI WUDQVPLWWHG SDFNHWV LQ WKH VWDWLF
QHWZRUNFRQILJXUDWLRQ7KHUHVXOWVKRZHGWKDWRXUSURSRVDO
LV HIIHFWLYH FRPSDUHG ZLWK WKH FRQYHQWLRQDO 1'1 DG KRF
URXWLQJ >@
7KLVSDSHULVDQH[WHQVLRQRIRXUSUHYLRXVSDSHU >@ ,Q
WKLVSDSHUZHDJDLQVWDWH WKHGHWDLOVRIRXUSURSRVDOE\DGGLQJ
DIORZFKDUWRIRXUDOJRULWKP:HDOVRJLYHWKHSHUIRUPDQFH
HYDOXDWLRQXVLQJDPRELOHQRGHQHWZRUNFRQILJXUDWLRQDVZHOO
DVDIL[HGQRGHQHWZRUNFRQILJXUDWLRQ7KHUHVWRIWKLVSDSHU
FRQVLVWV RI WKH IROORZLQJ VHFWLRQV  6HFWLRQ ,, GHVFULEHV WKH
UHODWHGZRUNRQ1'1DQG1'1EDVHGDGKRFURXWLQJ6HFWLRQ
,,, SURSRVHV RXU QHZ SURWRFRO  6HFWLRQ ,9 VKRZV WKH
SHUIRUPDQFH HYDOXDWLRQ ZLWK WKH IL[HG QRGH FRQILJXUDWLRQ
IRFXVLQJRQWKHURXWLQJFRQWURODQG,QWHUHVWWUDQVIHURYHUKHDGV
DQG 6HFWLRQ 9 VKRZV WKH SHUIRUPDQFH HYDOXDWLRQ ZLWK WKH
PRELOHQRGHFRQILJXUDWLRQ,QWKHHQG6HFWLRQ9,FRQFOXGHV
WKLVSDSHU
,, 5(/$7(':25.
7KLV VHFWLRQ GHVFULEHV UHODWHGZRUN RQ1'1 DQG1'1
EDVHGDGKRFURXWLQJ
$ 2YHUYLHZRIQDPHGGDWDQHWZRUNLQJ
1'1 QRGHV FRQVXPHUV 1'1 URXWHUV DQG SURGXFHUV
PDLQWDLQWKHIROORZLQJWKUHHPDMRUGDWDVWUXFWXUHV>@
z )RUZDUGLQJ,QWHUHVW%DVH),%XVHGWRIRUZDUG,QWHUHVW
SDFNHWVWRZDUGSURGXFHUVRIPDWFKLQJ'DWD
z 3HQGLQJ ,QWHUHVW7DEOH3,7NHHSLQJ WUDFNRI ,QWHUHVW
SDFNHWV IRUZDUGHG WR SURGXFHUV VR WKDW UHWXUQHG 'DWD
SDFNHWVFDQEHVHQWWRFRQVXPHUV
z &RQWHQW 6WRUH &6 FDFKLQJ UHFHLYHG 'DWD SDFNHWV
WHPSRUDULO\
:KHQDQ,QWHUHVWSDFNHWDUULYHVRQVRPHIDFHWKHFRQWHQW
QDPHLQ WKH,QWHUHVW LV ORRNHGXS  ,I WKHUH LVDFRS\RI WKH
FRUUHVSRQGLQJ'DWDSDFNHWLQ&6LWLVVHQWRXWWRWKHIDFHWKH
,QWHUHVWSDFNHWDUULYHGRQDQGWKH,QWHUHVWSDFNHWLVGLVFDUGHG
2WKHUZLVH LI WKHUH LV D 3,7 HQWU\ H[DFWO\ PDWFKLQJ WR WKH
UHFHLYHGFRQWHQWQDPHWKH,QWHUHVW¶VDUULYDOIDFHLVDGGHGWR
WKH3,7HQWU\DQGWKH,QWHUHVWSDFNHWLVGLVFDUGHG2WKHUZLVH
LIWKHUHLVDPDWFKLQJ),%HQWU\WKHQWKH,QWHUHVWSDFNHWLVVHQW
WRWKHIDFHVSHFLILHGLQWKH),%HQWU\
$VGHVFULEHGDERYHWKHURXWLQJPHFKDQLVPLQ1'1LVD
SURFHGXUHWRFUHDWH),%HQWULHVIRUSXEOLVKHGQDPHSUHIL[HV
$VIRUWKHURXWLQJLQZLUHG1'1WRSRORJ\WKHPDMRUSURWRFROV
SURSRVHGVRIDU>@>@DUHEDVHGRQ2SHQ6KRUWHVW3DWK)LUVW
263)>@ZKLFKLVDOLQNVWDWHEDVHGLQWUDGRPDLQURXWLQJ
SURWRFROXVHGZLGHO\LQ,3QHWZRUNV$PRQJWKHP1DPHG
GDWD/LQN6WDWH5RXWLQJSURWRFRO 1/65 >@ IRU H[DPSOH
LQWURGXFHV WZR W\SHV RI OLQN VWDWH DGYHUWLVHPHQWV /6$V
$GMDFHQF\ /6$ DQG 3UHIL[ /6$  $Q $GMDFHQF\ /6$ LV
VLPLODU WR DQ /6$ GHILQHG LQ 263) DQG FRQWDLQV D OLVW RI
QHLJKERUQDPHDQGFRVWRIWKHOLQNWRQHLJKERU$3UHIL[/6$
LVGHVLJQHGIRU1'1DQGFRQWDLQVQDPHSUHIL[HV$Q1'1
QRGH VHQGV 3HULRGLF ³LQIR´ ,QWHUHVW SDFNHWV IRU QHLJKERU
GHWHFWLRQ,ILWUHFHLYHV DQ³LQIR´&RQWHQWUHSO\LWFRQVLGHUV
WKDWDQHLJKERULVDOLYH $Q1'1QRGHDOVRVHQGVSHULRGLF
³5RRW$FWLYH´,QWHUHVWSDFNHWV,IDQ\OLQNVWDWHLQIRUPDWLRQ
KDV FKDQJHG LWV UHSO\ LV UHWXUQHG  $IWHU WKDW DQ ,QWHUHVW
SDFNHW UHTXHVWLQJ D QHZ /6$ DQG LWV FRUUHVSRQGLQJ 'DWD
SDFNHWDUHH[FKDQJHG
% 1'1EDVHGDGKRFURXWLQJPHFKQLVPV
)RU1'1EDVHGDGKRFQHWZRUNVWKHUHDUHDORWRIUHVHDUFK
DFWLYLWLHV>@$PRQJWKHP0RELOH&&1>@DQG723&&1
>@DUHW\SLFDOH[DPSOHVRIWKHSURDFWLYHURXWLQJPHFKDQLVP
,Q 0RELOH&&1 1'1 QRGHV UHJXODUO\ EURDGFDVW WKHLU RZQ
),%REWDLQQHLJKERUV¶),%DQGUHFUHDWHRZQ),%7KHLGHD
LV VLPLODU WR WKDW RI5RXWLQJ ,QIRUPDWLRQ3URWRFRO 5,3 LQ
ZKLFKURXWHUVVHQGWKHLURZQURXWLQJWDEOHWRWKHLUQHLJKERUV
SHULRGLFDOO\>@ $VLVLQ5,3WKHVFDODELOLW\LVDSUREOHPLQ
0RELOH&&1
723&&1 LV DQ H[WHQVLRQ RI WKH 2SWLPL]HG /LQN 6WDWH
5RXWLQJ26/5>@WRWKH1'1EDVHGDGKRFURXWLQJ723
&&1LQWURGXFHVDQHZSDFNHWFDOOHG&RQWHQW$QQRXQFHPHQW
&$,WDOVRLQWURGXFHVWKH LGHDRIPXOWLSRLQWUHOD\035
DQG SXEOLVKHU037 3035 $&$SDFNHW FRQWDLQV QDPH
SUHIL[HVQRGHLGDQGW\SHRIVHQGHUOLVWRIQHLJKERUV¶LGDQG
W\SHDQGVRRQ,WLVXVHGIRUWKHQHLJKERUGLVFRYHU\DQG035
VHOHFWLRQWKURXJKVLQJOHKRSEURDGFDVWDQGIRUWKHOLQNVWDWH
LQIRUPDWLRQ DQQRXQFHPHQW WKURXJKPXOWLKRS IORRGLQJ $
PXOWLKRS&$SDFNHWLVJHQHUDWHGE\3035DQGIORRGHGE\
035V DQG 3035V DQG LW LV XVHG WR FUHDWH WKH WRSRORJ\
LQIRUPDWLRQDQG),%6LQFHWKHEDVHRI723&&1LV2/65
XVHGLQ,3QHWZRUNVKRZHYHUPXOWLKRS&$SDFNHWVSURYLGH
RYHUVSHFLILHG LQIRUPDWLRQ  )RU H[DPSOH D URXWH EHWZHHQ
FRQVXPHUVZKLFKLVQHYHUXVHGLQ1'1FDQEHREWDLQHGIURP
WKLVLQIRUPDWLRQ
2Q WKH RWKHU KDQG WKH UHDFWLYH URXWLQJ PHFKDQLVP LV
RULJLQDOLQDGKRF QHWZRUNV 7KHUHDUHPDQ\H[DPSOHV>@
LQFOXGLQJ 5(0,) >@ ZKLFK ZH XVH LQ WKH SHUIRUPDQFH
HYDOXDWLRQ5(0,)GRHVQRWXVHDQ\URXWLQJFRQWUROPHVVDJHV
DQGWKHUHIRUH1'1QRGHVGRQRWPDLQWDLQ),%V ,QVWHDGD
URXWHWRSURGXFHULVGHWHFWHGGXULQJ,QWHUHVWSDFNHWIORRGLQJ
,QRUGHUWRDYRLGDEURDGFDVWVWRUPSUREOHP5(0,)DGRSWV
GLIIHUHG UHEURDGFDVWLQJ ZLWK UHPDLQLQJ HQHUJ\ FKHFNLQJ
$OWKRXJK5(0,) KDV EHWWHU SHUIRUPDQFH WKDQ (&+$1(7
>@DVIRUWKH,QWHUHVWIRUZDUGLQJRYHUKHDG>@WKHRYHUKHDG
PD\ LQFUHDVHGHSHQGLQJRQWKHQRGHGHQVLW\DQGWKHDYHUDJH
KRSVEHWZHHQFRQVXPHUVDQGSURGXFHUV
,,, 352326$/
$ 'HVLJQ SULQFLSOHV
:HKDYHDGRSWHGWKHIROORZLQJGHVLJQSULQFLSOHVIRURXU
K\EULG1'1EDVHGURXWLQJPHFKDQLVP
z $VGHVFULEHGDERYHZHGLYLGHDZKROH1'1QHWZRUN
LQWR WKH SURGXFHU VLGH DQG WKH FRQVXPHU VLGH  ,Q WKH
SURGXFHU VLGH 1'1 QRGHV LQFOXGLQJ SURGXFHUV DQG
LQWHUPHGLDWH URXWHUV KDYH WKHLU ORFDWLRQ IL[HG  6R D
SURDFWLYHURXWLQJPHFKDQLVPLVLQWURGXFHGLQWKLVSDUW
2Q WKHRWKHUKDQG WKH FRQVXPHU VLGH LQFOXGHVPRELOH
QRGHV ZRUNLQJ DV FRQVXPHUV RU LQWHUPHGLDWH URXWHUV
7KRVHQRGHVPRYHDURXQGDQGWKHQHWZRUNFRQILJXUDWLRQ
RIWHQFKDQJHV,QWKLVSDUWDUHDFWLYHURXWLQJPHFKDQLVP
LVLQWURGXFHG
Ϯ
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z )RUWKHSURGXFHUVLGHRXUSURDFWLYHURXWLQJIRFXVHVRQO\
RQ WKH QDPH SUHIL[ DGYHUWLVHPHQW  ,W FRQVWUXFWV D
GLUHFWHG DF\FOLF JUDSK '$* VWDUWLQJ IURP HDFK
SURGXFHU $Q ),% HQWU\ IRU D VSHFLILF QDPH SUHIL[ LV
JLYHQE\SRLQWLQJXSVWUHDPQRGHVVRDVWRWUDYHUVHWKH
FRUUHVSRQGLQJ'$*LQDUHYHUVHGLUHFWLRQ,IWKHUHDUH
PRUHWKDQRQHXSVWUHDPQRGHVDOORIWKHPDUHUHJLVWHUHG
LQWKHHQWU\DQGXVHGIRUPXOWLSDWKIRUZDUGLQJ>@
z ,QRUGHUWRFUHDWHD'$*IRUDVSHFLILFQDPHSUHIL[WKH
FRUUHVSRQGLQJ SURGXFHU LVVXHV D 1DPH 3UHIL[
$QQRXQFHPHQW 5HTXHVW 13$UHT SDFNHW  ,W LV
EURDGFDVWHGDQGLIDQ\UHFHLYLQJ1'1QRGHVDUHRQWKH
FRUUHVSRQGLQJ '$* WKH\ UHWXUQ D 1DPH 3UHIL[
$QQRXQFHPHQW5HSO\ 13$UHSSDFNHWE\XQLFDVW
z $VIRU WKH FRQVXPHU VLGH1'1QRGHVGRQRWXVH DQ\
FRQWURO SDFNHWV IRU URXWLQJ  ,QVWHDG WKH ),% HQWU\ LV
FUHDWHGE\WKHILUVW,QWHUHVWSDFNHWIRUDQDPHSUHIL[7KH
ILUVW,QWHUHVWSDFNHWLVIORRGHGWKURXJKRXWWKHFRQVXPHU
VLGHDQGDIWHULWUHDFKHVVRPHQRGHLQWKHSURGXFHUVLGH
WKLV,QWHUHVWSDFNHWLVWUDQVIHUUHGWRWKHSURGXFHU:KHQ
WKHFRUUHVSRQGLQJ'DWDSDFNHWUHWXUQVDWHPSRUDU\),%
HQWU\LVFUHDWHGDWWKHQRGHVLQWKHFRQVXPHUVLGH)RU
WKHIROORZLQJ,QWHUHVWSDFNHWVIRUWKHVDPHQDPHSUHIL[
WKLV),%HQWU\LVXVHG
% 'HWDLOHGGHVLJQ IRUSURGXFHUVLGH
7DEOH , VKRZV WKHSDUDPHWHUV FRQWDLQHG LQ13$UHT DQG
13$UHSSDFNHWV3URGXFHUQRGH,' LVWKH0$&DGGUHVVRI
WKHSURGXFHUQRGHDQG13$UHTDQG13$UHSSDFNHWVFDQEH
XQLTXHO\ LGHQWLILHG XVLQJ WKLV ,' DQG QRQFH  $ SURGXFHU
SHULRGLFDOO\JHQHUDWHV13$UHTSDFNHWVFRQWDLQLQJ WKH QDPH
SUHIL[OLVW ZKLFKLWLVSXEOLVKLQJ+RSFRXQW LVWKHQXPEHURI
KRSVIURPWKHSURGXFHU:KHQDSURGXFHUVLGHQRGHUHFHLYHV
DQ13$UHTSDFNHW LW UHEURDGFDVWV WKH UHFHLYHGSDFNHWZLWK
LQFUHPHQWLQJKRSFRXQWDQGVHWWLQJWKHQXPEHURIGRZQVWUHDP
QRGHV DQG UHWXUQV DQ 13$UHS SDFNHW WR WKH VHQGHU RI WKH
13$UHTSDFNHWDFFRUGLQJWRWKHSURFHGXUHGHVFULEHGEHORZ
)LJXUHVKRZVWKHVWUXFWXUHRI),%XVHGE\SURGXFHUVLGH
QRGHV$Q),%HQWU\LVFUHDWHGIRUDQLQGLYLGXDOQDPHSUHIL[
DQG LW PD\ FRQWDLQ PXOWLSOH IRUZDUGLQJ FDQGLGDWHV  (DFK
FDQGLGDWH KDV WKH IRUZDUGLQJ SDUDPHWHUV DQG WKH URXWLQJ
SDUDPHWHUV  7KH IRUZDUGLQJ SDUDPHWHUV DUH WKH ,' 0$&
DGGUHVV RI XSVWUHDP QRGH DQG RWKHU SHUIRUPDQFH UHODWHG
YDOXHVDVGHILQHG LQ>@ 7KH URXWLQJSDUDPHWHUVDUHXVHG
ERWKWRVHOHFWDQGUDQNWKHXSVWUHDPQRGHSURYLGLQJVKRUWHVW
SDWKWRWKHQDPHSUHIL[DQGWRFRPSRVHD13$UHTSDFNHWWR
EHUHEURDGFDVWHG
$ QRGH UHFHLYLQJ DQ 13$UHT SDFNHW IROORZV WKH
DOJRULWKPVGHSLFWHGLQ)LJXUH
 7KHQRGHFKHFNVZKHWKHUWKHUHLVDQ),%HQWU\IRUWKH
QDPHSUHIL[VSHFLILHGLQWKHUHFHLYHG13$UHTSDFNHW
 ,IWKHUHDUHQRVXFKHQWULHVLWDGGVDQHZHQWU\ZLWKWKH
0$&DGGUHVVRIWKHVHQGHURIWKH13$UHTSDFNHWVHWLQ
WKHXSVWUHDPQRGH,',WVHQGVDQ13$UHSSDFNHWWRWKH
13$UHTVHQGHUDQGUHEURDGFDVWV WKH13$UHTSDFNHW
 2WKHUZLVH LW FKHFNV ZKHWKHU WKHUH LV D IRUZDUGLQJ
FDQGLGDWHZKLFKKDVWKHVDPHSURGXFHUQRGH,',IWKHUH
LVVXFKDFDQGLGDWHWKHQORRNIRUFDQGLGDWHVLQZKLFKWKH
QRQFHLVWKHVDPHDVWKDWLQWKH13$UHTSDFNHW
 ,IWKHUHDUHQRVXFKFDQGLGDWHVKDQGOHWKLV13$UHT
DV D QHZ DGYHUWLVHPHQW  7KDW LV LW GHOHWHV WKH
SURGXFHUQRGH,'DQGQRQFHSDLUIURPWKHOLVWLQDOO
RI IRXQGFDQGLGDWHV,I WKHOLVWEHFRPHVHPSW\ LW
GHOHWHV WKHFDQGLGDWHDQGDGGV WKHSURGXFHUQRGH
,'DQGQRQFHZLWKFUHDWLQJDQHZFDQGLGDWHZKHQ
QHFHVVDU\  ,W VHQGV DQ 13$UHS SDFNHW WR WKH
13$UHT VHQGHU DQG UHEURDGFDVWV WKH 13$UHT
SDFNHW
2WKHUZLVHWKDWLVZKHQWKHUHDUHVRPHFDQGLGDWHV
KDYLQJ WKH VDPH SDLU RI SURGXFHU QRGH ,' DQG
QRQFHZLWKWKH13$UHTSDFNHWLWFRPSDUHVWKHKRS
FRXQWLQWKHHQWU\ZLWKWKDWLQWKH13$UHT
 ,IWKHKRSFRXQWLQ WKHHQWU\LVVPDOOHUWKHQ
LWLJQRUHV WKHUHFHLYHG13$UHTSDFNHW
7$%/(,3$5$0(7(56,113$UHT$1'13$UHS3$&.(76
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 ,I WZR KRS FRXQWV DUH WKH VDPH WKHQ LW
FKHFNV ZKHWKHU WKHUH DUH DQ\ FDQGLGDWHV
ZKLFKKDYHWKHXSVWUHDPQRGH,'LGHQWLFDOWR
WKH13$UHTVHQGHUDGGUHVV
$ ,IWKHUHLVVXFKDFDQGLGDWHLWLJQRUHVWKH
UHFHLYHG13$UHTSDFNHW
% 2WKHUZLVHWKDWLVZKHQWKH13$UHTLV
VHQWE\DQHZXSVWUHDPQRGHLWDGGVD
QHZ IRUZDUGLQJ FDQGLGDWH DQG UHWXUQV
DQ 13$UHS DQG UHEURDGFDVWV WKH
13$UHT
 2WKHUZLVH WKDW LVZKHQ WKHKRS FRXQW LQ
WKHHQWU\LVODUJHUWKDQWKDWLQ13$UHTSDFNHW
LWKDQGOHVWKLV13$UHTDVDQHZDGYHUWLVHPHQW
DQGDFWVDVVSHFLILHGLQVWHS
 )ROORZLQJWKHILUVWSDUWRIVWHSWKHODVWVWHSLV IRUZKHQ
WKHUH DUH QR FDQGLGDWHV ZLWK WKH SURGXFHU QRGH ,'
VSHFLILHGLQWKH13$UHTSDFNHWWKDWLVZKHQDQ13$UHT
ZLWKWKHVDPHQDPHSUHIL[IURPDQHZSURYLGHU,QWKLV
FDVHLWFRPSDUHVWKHKRSFRXQWLQWKH),%HQWU\ZLWKWKDW
LQWKHUHFHLYHGSDFNHWDQGDFWVLQWKHVDPHZD\DV
WKURXJKDFFRUGLQJWRWKHUHVXOW
:KHQ D IRUZDUGLQJ FDQGLGDWH LV FUHDWHG RU PRGLILHG WKH
QXPEHU RI GRZQVWUHDP QRGHV PDQDJHG E\ XSVWUHDP QRGH
QHHGVWREHPRGLILHGDFFRUGLQJWRWKHUHFHLYHG13$UHTSDFNHW
:KHQD QRGH UHFHLYHV DQ13$UHSSDFNHW LW ORRNV IRUD
IRUZDUGLQJFDQGLGDWHZLWKWKHSURGXFHUQRGH,'DQGQRQFHLQ
WKHSDFNHWDQGLQFUHPHQWVWKHQXPEHURIGRZQVWUHDPQRGHV
PDQDJHGE\WKLVQRGHE\RQH
)LJXUH VKRZVDQH[DPSOHRIWKLVSURWRFRO$VVKRZQLQ
)LJXUHDWKHUHDUHVL[SURGXFHUVLGHQRGHVFRQQHFWHGZLWK
ZLUHOHVVOLQNVVKRZQLQGDVKHGOLQHV$PRQJWKHPQRGHLV
D SURGXFHU DQG WKH RWKHUV DUH 1'1 URXWHUV  $V VKRZQ LQ
)LJXUHELQWKHEHJLQQLQJQRGHEURDGFDVWVDQ13$UHT
SDFNHWZLWKSURGXFHU QRGH,' QRQFH³QDPH´KRSFRXQW
 DQGQXPEHURIGRZQVWUHDPQRGHV 1RGHVDQG
UHFHLYHWKLVSDFNHWFUHDWHDQ),%HQWU\DVVKRZQLQWKHILJXUH
DQG UHWXUQ DQ 13$UHS SDFNHW LQGLYLGXDOO\  7KHQ QRGH 
UHEURDGFDVWVWKH13$UHTSDFNHWZLWKFKDQJLQJKRSFRXQWWR
DQGQRGHVDQGUHVSRQG1RGHUHFHLYHVWKHSDFNHWEXW
LJQRUHVLW:KHQQRGHUHFHLYHVWKH13$UHSSDFNHWVIURP
QRGHVDQGWKHQXPEHURIGRZQVWUHDPQRGHVLQWKLVQRGH
LVVHWWR
1H[WQRGHUHEURDGFDVWV WKH13$UHTSDFNHW WRZKLFK
QRGHUHVSRQGV$VDUHVXOWWKH),%HQWU\LQQRGHKDVWZR
IRUZDUGLQJFDQGLGDWHVWRQRGHDQG6LPLODUO\WKH13$UHT
SDFNHWUHEURDGFDVWHGE\QRGHLVKDQGOHGE\QRGH,QWKH
HQG RI WKLV DGYHUWLVHPHQW WKH 13$UHT SDFNHWV DUH
UHEURDGFDVWHGE\QRGHVDQGEXWQRERG\UHVSRQGVWRWKHP
7KHJHQHUDWHG'$*LVVKRZQLQ)LJXUHF
$IWHU VRPH SHULRGV QRGH  EURDGFDVWV D QHZ 13$UHT
SDFNHW ZLWK QRQFH  $IWHU WKLV QHZ 13$UHT SDFNHW LV
GLVVHPLQDWHGWKH),%VRILQGLYLGXDOQRGHVDUHVHWDVVKRZQLQ
WKHILJXUH,WVKRXOGEHQRWHGWKDWWKH),%VLQQRGHVDQG
KDYHWZRIRUZDUGLQJFDQGLGDWHVZLWKQRGHDQGQRGHVDV
WKH XSVWUHDP QRGHV UHVSHFWLYHO\  7KHVH FDQGLGDWHV DUH
UDQNHG E\ WKH QXPEHU RI GRZQVWUHDP QRGHV PDQDJHG E\
XSVWUHDPQRGH ³GZ´6LQFHQRGHKDVWZRGRZQVWUHDP
QRGHVWKHIRUZDUGLQJFDQGLGDWHWRQRGHLVUDQNHGILUVW
6R IDU LQ WKLV VXEVHFWLRQ ZH GR QRW PHQWLRQ 3,7 LQ
SURGXFHUVLGHQRGHV7KH3,7VWUXFWXUHLQSURGXFHUVLGHQRGHV
LVLGHQWLFDOWRWKDWXVHGLQRULJLQDO 1'1QRGHV>@H[FHSW
)LJXUH &RPPXQLFDWLRQVHTXHQFHDWSURGXFHUVLGH
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WKDWWKHIDFH,'LVUHSODFHGE\WKHQHLJKERUQRGH,'0$&
DGGUHVV
& 'HWDLOGGHVLJQIRUFRQVXPHUVLGH
:H LQWURGXFH D UHDFWLYH URXWLQJ PHFKDQLVP WR WKH
FRQVXPHUVLGHQHWZRUNLQWKHIROORZLQJZD\),%LVQRWVHW
LQWKHFRQVXPHUVLGH LQWKHEHJLQQLQJ:KHQDQRGHVWDUWVWR
UHWULHYH D VSHFLILF FRQWHQW WKH ILUVW ,QWHUHVW SDFNHW IRU WKH
FRQWHQW LV IORRGHG DPRQJ FRQVXPHU VLGH QRGHV :KHQ DQ
,QWHUHVW SDFNHW UHDFKHV VRPHSURGXFHU VLGHQRGH LWZLOO EH
WUDQVIHUUHG WR WKH FRUUHVSRQGLQJ SURGXFHU  7KH SURGXFHU
VHQGVEDFNWKH'DWDSDFNHWFRQWDLQLQJWKHUHTXHVWHGFRQWHQW
,WLVWUDQVIHUUHGWKURXJKWKHUHYHUVHSDWKRIWKH,QWHUHVWSDFNHW
:KHQLWJRHVWKURXJKWKHFRQVXPHUVLGHQRGHV),%HQWU\LV
VHW LQ LQGLYLGXDO QRGHV  7KH IROORZLQJ ,QWHUHVW SDFNHWV
DFFHVVLQJWRWKLVQDPHSUHIL[XVHWKH),%DUUDQJHG)RUWKH
FRQVXPHU VLGH ZH XVH WKH RULJLQDO IRUPDWV RI ,QWHUHVW DQG
'DWD SDFNHWV DQG WKH RULJLQDO VWUXFWXUHV RI ),% DQG 3,7
H[FHSWWKDWWKHILUVW,QWHUHVWSDFNHWLVEURDGFDVWHGDQGWKDWD
QHLJKERUQRGH0$&DGGUHVVLVXVHGDVDIDFH,'
)LJXUH  VKRZV DQ H[DPSOH RI WKH FRPPXQLFDWLRQ
VHTXHQFH EHWZHHQ DPRELOH FRQVXPHU DQG D SURGXFHU  $V
VKRZQLQ)LJXUHDWKHSURGXFHUVLGHQRGHVDUHWKHVDPHDV
LQ)LJXUHDDQGWKHUHDUHWKUHHFRQVXPHUVLGHQRGHVQRGHV
STU7KHGDVKHGOLQHVKRZVDZLUHOHVVOLQN
:HDVVXPHWKDWWKH),%VDUHDUUDQJHGLQWKHSURGXFHUVLGH
QRGHV$VVKRZQLQ)LJXUHEQRGHS VWDUWVFRQWHVWUHWULHYDO
IRUQDPHSUHIL[³QDPH´DQGWKHILUVW,QWHUHVWLVIRU³QDPH´
7KH,QWHUHVWSDFNHWLVEURDGFDVWHGDQGQRGHVT DQGU UHFHLYH
LW7KHQQRGHT UHEURDGFDVWVWKH,QWHUHVWSDFNHWDQGQRGHV
DQGS UHFHLYHLW1RGHS LJQRUHVWKLV,QWHUHVWEHFDXVHLWLVD
GXSOLFDWHRQH1RGHUHOD\VWKHUHFHLYHG,QWHUHVWSDFNHWWR
QRGHDFFRUGLQJWRLWV),%2QWKHRWKHUKDQGQRGHU DOVR
UHEURDGFDVWVWKH,QWHUHVWSDFNHWZKLFKQRGHVDQGS UHFHLYH
%XWERWKQRGHVLJQRUHWKLV,QWHUHVWEHFDXVHRIWKHGXSOLFDWLRQ
7KH ,QWHUHVW SDFNHW LV VHQW WR QRGH  WKH SURGXFHU YLD
QRGHDQGLQUHVSRQVHWRLWWKH'DWDSDFNHWFRQWDLQLQJWKH
FRQWHQWRI³QDPH´LV UHWXUQHGDORQJWKHUHYHUVHSDWKRI
WKH,QWHUHVWSDFNHW7KDWLVWKH'DWDSDFNHWJRHVYLD QRGHV
DQGTDQGUHDFKHVQRGHS:KHQQRGHT UHOD\VWKH'DWD
SDFNHWLWFUHDWHVDQ),%HQWU\IRU³QDPH´ZKLFKLQGLFDWHVWKDW
WKH XSVWUHDPQRGH LV QRGH   6LPLODUO\ZKHQ QRGH S WKH
FRQVXPHU UHFHLYHVWKLV'DWDSDFNHW LWFUHDWHVDQ),%HQWU\
IRU³QDPH´LQGLFDWLQJWKDWWKHXSVWUHDPQRGHLVQRGHT)RU
WKHIROORZLQJ,QWHUHVWSDFNHWVQRGHVS DQGT XVHWKHFUHDWHG
),%7KDWLVWKHQH[W,QWHUHVWSDFNHWUHTXHVWLQJFRQWHQWIRU
³QDPH´LVVHQWWRQRGHT LQWKHXQLFDVWFRPPXQLFDWLRQ
6LPLODUO\QRGHT UHOD\VWKLV,QWHUHVWWRQRGHGLUHFWO\
:KHQVRPHQRGHVPRYHDQG WKHFRPPXQLFDWLRQ OLQN LV
EURNHQ WKH 'DWD SDFNHW LV QRW UHWXUQHG DQG WKH WLPHU IRU
,QWHUHVWSDFNHWZLOOH[SLUH$WWKDWWLPHQRGHSZLOOEURDGFDVW
WKHORVW,QWHUHVWSDFNHWDQGWKHVLPLODUSURFHGXUHZLWKWKHILUVW
,QWHUHVWLVSHUIRUPHG
,9 3(5)250$1&((9$/8$7,21:,7+),;('12'(
&21),*85$7,21
7KLV VHFWLRQ GHVFULEHV WKH UHVXOWV RI SHUIRUPDQFH
HYDOXDWLRQXVLQJD FRQILJXUDWLRQZKHUH WKHQRGHSRVLWLRQ LV
IL[HG  7KH HYDOXDWLRQ IRFXVHV RQ WKH RYHUKHDG RI URXWLQJ
FRQWURODQG,QWHUHVWSDFNHWWUDQVIHU:HFRPSDUHRXUSURSRVDO
723&&1 DV DQ H[DPSOH RI SURDFWLYH PHFKDQLVP DQG
5(0,)DVDQH[DPSOHRIUHDFWLYHPHFKDQLVP
$ ([SHULPHQWFRQILJXUDWLRQ
)LJXUH  VKRZV WKH QHWZRUN FRQILJXUDWLRQ XVHG LQ WKLV
HYDOXDWLRQ1RGHVDUHDUUDQJHGLQDJULGQHWZRUNQ QRGHVLQ
WKHKRUL]RQWDOGLUHFWLRQDQGQRGHVLQWKHYHUWLFDOGLUHFWLRQ
6LPLODUO\ ZLWK WKH H[DPSOHV DERYH WKH GDVKHG OLQH LV D
ZLUHOHVVOLQN
)LJXUH D VKRZV WKH GHWDLOHG FRQILJXUDWLRQ IRU RXU
SURSRVDO7KHILUVWDQGVHFRQGURZVDUHWKHSURGXFHUVLGHDQG
WKHWKLUGDQGIRXUWKURZVDUHWKHFRQVXPHUVLGH)LJXUHE
VKRZVWKHGHWDLOHGFRQILJXUDWLRQIRU723&&1$FFRUGLQJ
WR>@WKHOLJKWJUD\QRGHVDUH3035VDQGWKHGDUNJUD\QRGHV
DUH035V,Q5(0,)DOOQRGHVDUHKDQGOHGHTXDOO\
:H DVVXPH WKDW VRPH QRGHV LQ WKH ILUVW URZ ZRUN DV
SURGXFHUV7KDWLVWKHQXPEHURISURGXFHUVFKDQJHIURPWR
Q:HDOVRDVVXPHWKDWFRQVXPHUVDUHORFDWHG LQWKHWKLUGDQG
IRXUWKURZV,QWKHHYDOXDWLRQRQHFRQVXPHUFRPPXQLFDWHV
ZLWKRQHSURGXFHUIRU LQGHSHQGHQWFRQWHQW6RWKHFDFKHLV
QRWHIIHFWLYHLQWKLVHYDOXDWLRQ
% 5HVXOWVRIURXWLQJFRQWURORYHUKHDG
6LQFHRXUSURSRVDODQG723&&1XVHDSURDFWLYHURXWLQJ
PHFKDQLVP WKH\ KDYH VRPH RYHUKHDGV LQ URXWLQJ FRQWURO
5RXWLQJ FRQWURO LV SHUIRUPHG SHULRGLFDOO\ EXW LQ WKLV
HYDOXDWLRQZHFDOFXODWHWKHWRWDOQXPEHURIFRQWUROSDFNHWV
H[FKDQJHGLQRQHWXUQ:HVXSSRVHWKHUHDUH݉ SURGXFHUV
)LJXUH &RPPXQLFDWLRQVHTXHQFHEHWZHHQFRQVXPHUDQGSURGXFHU
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 2XUSURSRVDO
7KH GHWDLOV IRU RXU SURSRVDO DUH DV IROORZV  )LUVW ZH
FRQVLGHUWKHFDVHWKDWWKHUHLVRQHSURGXFHUDQRGHDPRQJ
WKURXJKQ7KHSURGXFHULVVXHVDQ13$UHTSDFNHWDQGLW
LV UHEURDGFDVWHGE\ DQ\RWKHUQRGHV LQ WKH ILUVW DQGVHFRQG
URZV RQFH SHU QRGH  6R WKH WRWDO QXPEHU RI EURDGFDVWHG
13$UHTSDFNHWVLVʹ݊ $VDUHVXOWRIURXWLQJFRQWUROD UXGGHU
VW\OH QHWZRUN LV JHQHUDWHG DV D'$* VHH )LJXUH F  ,Q
RUGHU WR JHQHUDWH WKLV FRQILJXUDWLRQ RQH13$UHS SDFNHW LV
WUDQVIHUUHGRQFHRYHURQHZLUHOHVVOLQN7KHUHIRUHWKHWRWDO
QXPEHURIWUDQVPLWWHG13$UHSSDFNHWVLVHTXDOWRWKHQXPEHU
RIZLUHOHVVOLQNVWKDWLV͵݊ െ ʹ 6RWKHURXWLQJRYHUKHDGIRU
RQHSURGXFHU LVͷ݊ െ ʹ LQRXUSURSRVDO )RU WKH FDVHRI݉
SURGXFHUVWKHWRWDOQXPEHUEHFRPHV݉ WLPHVDVWKHFDVHRI
RQHSURGXFHU7KHUHIRUHWKHUHVXOWLV݉ሺͷ݊ െ ʹሻ
 723&&1
,QWKHFDVHRI723&&1WKHQXPEHURIFRQWUROSDFNHWV
GRHVQRWGHSHQGRQWKHQXPEHURISURGXFHUV7KHGHWDLOVIRU
723&&1DUHDVIROORZV)RUQRQ035QRGHVZKLWHQRGHV
LQ)LJXUHERQH&$SDFNHWLVVHQWIRUDGYHUWLVLQJLWVHOI
DQG DQRWKHU&$SDFNHW LV VHQW IRU035VHOHFWLRQ  6R WKH
QXPEHURI&$SDFNHWVLVSHUQRGH)RU035QRGHVD&$
SDFNHWLVVHQWIRURQHQHLJKERUGHWHFWLRQDQGWKHQXPEHURI
QHLJKERUVLV2QH&$SDFNHWLVVHQWIRU035VHOHFWLRQ)RU
URXWH DQQRXQFHPHQW LW VHQGV &$ SDFNHWV DV PDQ\ DV WKH
QXPEHURI30357KHUHIRUHWKHQXPEHURI&$SDFNHWVLV
 QXPEHU RI 3035 SHU QRGH  )RU 3035 QRGHV RQH &$
SDFNHW LV VHQW DIWHU RQH QHLJKERU GHWHFWLRQ WKHUH DUH IRXU
QHLJKERUVDQGRQHIRU035VHOHFWLRQ)RUUHOD\LQJPXOWL
KRS&$SDFNHWVWKHQXPEHURI&$SDFNHWWUDQVIHULVHTXDOWR
WKHQXPEHURI3035QRGHV7KHUHIRUHWKHWRWDOQXPEHULV
QXPEHURI3035SHUQRGH7KHQXPEHURI035DQG3035
LV ʹ݊ DQG ʹሺ݊ െ ʹሻ  UHVSHFWLYHO\  $V D UHVXOW WKH WRWDO
QXPEHULV
ʹ ൈ Ͷ ൅ ʹ݊൫Ͷ ൅ ʹሺ݊ െ ʹሻ൯ ൅ ʹሺ݊ െ ʹሻ൫ͷ ൅ ʹሺ݊ െ ʹሻ൯ ൌ
ͺ݊ଶ െ ͸݊ ൅ Ͷ
 5HVXOWV
)LJXUH  VKRZV WKH QXPEHU RI URXWLQJ FRQWURO SDFNHWV
ZKHQQ LV DQG E\FKDQJLQJWKHQXPEHURISURGXFHUVP
IURPWR:KHQQ LVWKHUHVXOWVDUHVXPPDUL]HGLQWKH
IROORZLQJZD\VHH)LJXUHD,QRXUSURSRVDOWKHQXPEHU
RI13$UHTDQG13$UHSSDFNHWVFKDQJHVIURPWRZKHQ
P FKDQJHVIURPWR2QWKHRWKHUKDQGLQ723&&1WKH
QXPEHURI&$SDFNHWVLVDOZD\VLQGHSHQGHQWO\RIP,Q
5(0,)WKHUHDUHQRURXWLQJFRQWUROSDFNHWV
:KHQWKHQXPEHURIQRGHVLQWKHKRUL]RQWDOD[LVEHFRPHV
WZLFH DV VKRZQ LQ )LJXUH E WKH VLWXDWLRQ FKDQJHV DV
IROORZV7KHQXPEHURI&$SDFNHWVLQ723&&1LQFUHDVHV
IURPWR2QWKHRWKHUKDQGWKHQXPEHURIFRQWURO
SDFNHWVLQRXUSURSRVDOFKDQJHVIURPWRLQUHVSRQVHWR
WKHLQFUHDVHRIP7KHQXPEHURI&$SDFNHWVLQ723&&1
KDVDODUJHULQFUHDVHFRPSDUHGZLWKWKDWRIRXUFDVH7KLVLV
EHFDXVHWKH&$SDFNHWQXPEHUGHSHQGVRQWKHRUGHURI݊ଶ,Q
WKLV VHQVH RXUSURSRVDO LV HIIHFWLYH LQ WHUPVRI WKH URXWLQJ
FRQWURORYHUKHDGIRUWKHQRGHQXPEHULQFUHDVH
& 5HVXOWVRI,QWHUHVWWUDQVIHURYHUKHDG
,QVSLWHRIWKHZHDNQHVVLQURXWLQJFRQWURORYHUKHDGVWKH
SURDFWLYHPHFKDQLVPSURYLGHVPRUHHIILFLHQW,QWHUHVWSDFNHW
WUDQVIHUWKHQWKHUHDFWLYHPHFKDQLVP+HUHZHVXSSRVHWKDW
WKHUHDUHRQHKXQGUHG,QWHUHVWSDFNHWVIRURQHVSHFLILFQDPH
)LJXUH (YDOXDWLRQQHWZRUNIRUSURSRVDODQG723&&1
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)LJXUH 1XPEHURIURXWLQJFRQWUROSDFNHWV
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SUHIL[ DQG FRXQW WKH WRWDO QXPEHU RI ,QWHUHVW SDFNHWV
WUDQVPLWWHGRYHUZLUHOHVVOLQNVWRWDO,QWHUHVWKRSFRXQW7KH
FDOFXODWLRQLVGRQHE\FKDQJLQJWKHQXPEHURIFRQVXPHUDQG
SURGXFHUSDLUVIURPWRQ
 723&&1
,QWKHFDVHRI 723&&1WKHRSWLPXPURXWHLVXVHGIRUDOO
,QWHUHVWSDFNHWV:KHQWKHUHLVRQHFRQVXPHUSURGXFHUSDLU
WKHDYHUDJHKRSFRXQWRIRQH,QWHUHVWSDFNHWLVREWDLQHGLQWKH
IROORZLQJ IRUPXOD  3OHDVH UHPHPEHU WKDW D SURGXFHU LV
ORFDWHGLQWKHILUVWURZDQGDFRQVXPHULVORFDWHGLQWKHWKLUG
RUIRXUWKURZ7KHILUVWLWHPLVDQDYHUDJHYHUWLFDOKRSDQG
WKHVHFRQGLVIRUKRUL]RQWDOWUDQVIHU
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IRU723&&1LV
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ଶ
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మିଵ
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 2XUSURSRVDO
,QWKHFDVHRIRXUSURSRVDORQO\WKHILUVW,QWHUHVWSDFNHWLV
IORRGHGDPRQJFRQVXPHUVLGHQRGHVDQGSURGXFHUVLGHQRGHV
H[FHSW WKH SURGXFHU LWVHOI  6R WKH WRWDO ,QWHUHVW KRS FRXQW
DYHUDJHIRURXUSURSRVDOLV
ሺͶ݊ െ ͳሻ݉ ൅ ͻͻ݉ ቀହ
ଶ
൅ ௡
మିଵ
ଷ௡
ቁ
 5(0,)
,QWKHFDVHRI5(0,)VLQFHWKHUHLVQR),%HYHU\,QWHUHVW
SDFNHWLVIORRGHG,QWKHJULGFRQILJXUDWLRQXVHGKHUHHYHU\
QRGHH[FHSWWKH SURGXFHUZLOOUHEURDGFDVWHDFK,QWHUHVWRQFH
6RWKHUHVXOWLVͳͲͲሺͶ݊ െ ͳሻ݉
 5HVXOWV
)LJXUH VKRZVWKHWRWDO,QWHUHVWKRSFRXQWDYHUDJHZKHQ
Q LV DQGE\FKDQJLQJWKHQXPEHURIFRQVXPHUSURGXFHU
SDLUV P IURP WR 7KLV ILJXUH LQGLFDWHV WKDW WKH WRWDO
QXPEHURI5(0,)LVPXFKODUJHUWKDQWKHRWKHUV7KHUHVXOW
RI RXU SURSRVDO LV VOLJKWO\ KLJKHU WKDQ 723&&1  %\
FRPSDULQJ)LJXUHVDDQGEWKHWHQGHQF\LVVLPLODUIRU
WZRFDVHVWKDWQ LVDQG7KLVLVEHFDXVHWKHQXPEHURI
WUDQVPLWWHG,QWHUHVWSDFNHWFKDQJHVLQWKHRUGHURIQ IRUWKUHH
PHWKRGV
9 3(5)250$1&((9$/8$7,21:,7+029,1* 12'(
&21),*85$7,21
,QWKLVVHFWLRQZHVKRZWKHSHUIRUPDQFHHYDOXDWLRQZKHQ
RQHRIWKHFRQVXPHUVLGHQRGHVPRYHVDURXQG
$ ([SHULPHQWFRQILJXUDWLRQ
:H XVH D QHWZRUN FRQILJXUDWLRQ DV VKRZQ LQ )LJXUH 
ZKLFKFRQVLVWVRIWKLUW\RQHQRGHVWKLUW\QRGHVDUHIL[HGDQG
DQ 
EQ 
)LJXUH7RWDO,QWHUHVWKRSFRXQWDYHUDJH
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)LJXUH (YDOXDWLRQQHWZRUNZLWKPRYLQJFRQVXPHUQRGHIRUSURSRVDO
DQG723&&1
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RQHLVPRYLQJIURPWKHOHIWVLGHHQGWRWKHULJKWVLGHHQG:H
DVVXPHWKDWWKHGLVWDQFHEHWZHHQDGMDFHQWQRGHVLVPHWHU
DQG WKH VSHHG RI WKH PRYLQJ QRGH LV  PHWHUVHF  ,Q WKLV
H[SHULPHQWWKHPRYLQJQRGHQRGHLVRQO\WKHFRQVXPHU
WKDW RULJLQDWHV ,QWHUHVW SDFNHWV DQG WKH QRGH ORFDWHG DW WKH
XSSHUULJKWSRVLWLRQQRGHLVWKHSURGXFHU
,QWKHFDVHRIRXUSURSRVDODVVKRZQLQ)LJXUHDWZHQW\
QRGHV  WKURXJKZRUN DVSURGXFHU VLGH QRGHV DQG
HOHYHQQRGHVWKURXJKDQGDUHFRQVXPHUVLGHQRGHV
,Q723&&1WKHDVVLJQPHQWRI3035DQG035LVJLYHQ
LQ )LJXUHV E DQG F  :KHQ WKH PRYLQJ QRGH LV
FRPPXQLFDWLQJZLWKWKHOHIWHQGQRGHLQWKHWKLUGURZQRGH
WKLVQRGHZRUNVDVDQ035DQGLWVQH[WQRGHQRGH
LVD3035VHH)LJXUHE7KHVLWXDWLRQLVVLPLODUZKHQ
QRGH  FRPPXQLFDWHV ZLWK QRGH   ,Q RWKHU FDVHV DV
VKRZQLQ)LJXUHFQRGHVDQGDUHQRQ035VDQG
WKHRWKHUQRGHVLQWKHWKLUGURZDUH035V
,QWKHFDVHRI5(0,)DOOQRGHVZRUN LQWKHVDPHZD\
ZKLFKLVVLPLODUZLWKWKHHYDOXDWLRQLQWKHSUHYLRXVVHFWLRQ
:HDVVXPHWKDWQRGHVHQGV,QWHUHVWSDFNHWRQFHSHU
PVHFWKDWLVWKH,QWHUHVWVHQGLQJUDWHLVSDFNHWVVHF,QWKH
FDVHV RI RXU SURSRVDO DQG 723&&1 ZH DVVXPH WKDW WKH
LQLWLDOURXWLQJVHWWLQJLVGRQHMXVWEHIRUHQRGHVWDUWVPRYLQJ
:H DOVR DVVXPH WKH IROORZLQJ URXWH PDLQWHQDQFH LQ RXU
SURSRVDODQG723&&1,QRXUSURSRVDOWKHURXWHHVWDEOLVK
SURFHGXUH LH WKH H[FKDQJH RI WKH 13$UHT DQG 13$UHS
SDFNHWV DUH SHUIRUPHG RQFH SHU  VHFRQGV DPRQJ WKH
SURGXFHU VLGH QRGHV  ,Q 723&&1 &$ SDFNHWV DUH VHQW
SHULRGLFDOO\RQFHLQRQHVHFRQG E\HDFKQRGHWRGHWHFWWKH
FKDQJHRI QHWZRUNFRQILJXUDWLRQDQG LI DQ\ URXWHKDSSHQV
&$SDFNHWVDUHIORRGHGWKDWFDUU\WKHFKDQJHGQHLJKERUKRRG
LQIRUPDWLRQ
% 1XPEHURIWUDQVPLWWHGSDFNHWV
+HUH ZH DQDO\]H WKH WLPH YDULDWLRQ RI WKH QXPEHU RI
WUDQVPLWWHG SDFNHWV  7KH QXPEHU RI WUDQVPLWWHG SDFNHWV
PHDQV WKH WRWDO KRSV RI DOO SDFNHWV XVHG LQ WKH LQGLYLGXDO
PHWKRGVFRQWUROSDFNHWV,QWHUHVWSDFNHWVDQG'DWDSDFNHWV
 2XUSURSRVDO
,QWKHFDVHRIRXUSURSRVDOWKHURXWHVHWWLQJLVGRQHDWWKH
EHJLQQLQJ7KHQXPEHURISDFNHWV LVREWDLQHGLQWKHVDPHDV
9,%  7KH 13$UHT SDFNHW RULJLQDWHG E\ QRGH  LV
UHEURDGFDVWHGE\WKHSURGXFHUVLGHQRGHVRQFHSHUQRGH2QH
13$UHS SDFNHW LV UHSOLHG RYHU HDFK QRGH  7KHUHIRUH WKH
QXPEHU RI WUDQVPLWWHG SDFNHWV LV ͷ ൈ ͳͲ െ ʹ ൌ Ͷͺ   $V
GHVFULEHGDERYHWKLVQDPHSUHIL[DGYHUWLVHPHQW SURFHGXUHLV
UHSHDWHGHYHU\VHFRQG
2QWKHRWKHUKDQGZKHQWKH FRQVXPHUQRGHVHQGVWKH
ILUVW ,QWHUHVW SDFNHW LW ZLOO EH IORRGHG WKURXJKRXW WKH
FRQVXPHU VLGH QRGH QHWZRUN  ,Q WKLV FDVH HOHYHQ QRGHV
LQFOXGLQJ WKH FRQVXPHU LWVHOI DUH LQ WKH FRQVXPHU VLGH
7KHUHIRUH WKH ILUVW ,QWHUHVW SDFNHW LV WUDQVPLWWHG  WLPHV
UHEURDGFDVWHG  WLPHV LQ WKH FRQVXPHU VLGH  ,Q WKH
SURGXFHU VLGHQHWZRUN LW LV IRUZDUGHG RQFHSHU DSURGXFHU
VLGHQRGHWLPHVLQWRWDO7KHUHIRUHLQWKHFDVHRIWKHILUVW
,QWHUHVWSDFNHWLWLVWUDQVPLWWHGWLPHV6LQFHLWHVWDEOLVKHV
DQ),%HQWU\LQWKHFRQVXPHUVLGHQRGHWKHIROORZLQJ,QWHUHVW
SDFNHWVDUHVHQWWKURXJKWKHVKRUWHVWSDWKWRWKHSURGXFHU
:KHQQRGHLVLQWKHDUHDRIQRGHLWLVKRSV
:KHQQRGHPRYHVWRWKHDUHDRIWKHQH[WFRQVXPHUVLGH
QRGHHJIURPQRGHWRQRGHLWLVGHWHFWHGLQDZD\
VXFKDVWKHOLQNOHYHOUHWU\RXW7KHQ WKHFRQVXPHUUHSHDWV
WKHVDPHSURFHGXUHDVWKHILUVW,QWHUHVWSDFNHW
$V IRU WKH 'DWD SDFNHWV IURP QRGH  WR QRGH  ZH
VXSSRVHWKDWWKHVKRUWHVWSDWKLVDSSOLHG
)LJXUH  VKRZV WKH WLPH YDULDWLRQ RI WKH QXPEHU RI
WUDQVPLWWHGSDFNHWV IRURXU SURSRVDO 13$UHTDQG13$UHS
SDFNHWVDUHWUDQVPLWWHGDWHYHU\VHFRQGWKHQXPEHULV
$WRWKHUWLPLQJVWKHQXPEHULV]HUR:KHQVHQGLQJWKHILUVW
,QWHUHVW SDFNHW DQG ZKHQ WKH FRQVXPHU QRGH FKDQJHV WKH
XSVWUHDP QRGHWRWKHSURGXFHUHYHU\VHFRQGWKHQXPEHU
RIIORRGHGRUIRUZDUGHG,QWHUHVWSDFNHWVEHFRPHVRU$W
RWKHUWLPLQJVWKHQXPEHURIWUDQVPLWWHG,QWHUHVWVWDUWVIURP
DQGJRHVXSWRIRUHDFKFRQWHQWUHTXHVW7KHQXPEHURI
WUDQVPLWWHG 'DWD SDFNHW LV  WKURXJK  IRU HDFK FRQWHQW
UHTXHVW
 723&&1
,Q WKH FDVH RI 723&&1 WKH URXWH VHWWLQJ LV DOVR
SHUIRUPHGDWWKHEHJLQQLQJLQWKHIROORZLQJZD\ $VJLYHQLQ
)LJXUHEWKHUHDUH3035QRGHVDQG035QRGHVZKHQ
WKHFRQVXPHULVORFDWHGLQWKHOHIWPRVWSRVLWLRQ,QWKLVFDVH
WKH QXPEHU RI &$ SDFNHWV UHTXLUHG IRU WKH URXWH VHWWLQJ LV
FDOFXODWHGVLPLODUO\ZLWK,9%7KDWLV
ʹ ൈ Ͷ ൅ ͳͺ ൈ ሺͶ ൅ ͻሻ ൅ ͻ ൈ ሺͷ ൅ ͻሻ ൌ ͵͸ͺǤ
$IWHU WKDW HDFK QRGH VHQGV D &$ SDFNHW RQFH SHU RQH
VHFRQGIRUNHHSLQJWKHQHLJKERUKRRGUHODWLRQVKLS
1H[WZKHQ WKHFRQVXPHUFKDQJHV WKHXSVWUHDPQRGH WR
WKHSURGXFHUIURPQRGHWRQRGH WKH&$SDFNHWVDUH
H[FKDQJHGLQWKHIROORZLQJZD\)LUVWWKHFRQVXPHUDQGWKH
IRUPHU03$QRGHEURDGFDVWD&$SDFNHWWRUHSRUWWKH
FKDQJHRIQHWZRUNFRQILJXUDWLRQ 7KHQQRGHUHSRUWV WKH
FKDQJHWR3035QRGHE\D&$SDFNHW5HFHLYLQJWKLV&$
SDFNHWQRGHJHQHUDWHV DPXOWLKRS&$SDFNHWZKLFKZLOO
EHIORRGHGDPRQJ3035QRGHV,QWKHHQG035QRGHVDOVR
UHSRUWQHZURXWLQJLQIRUPDWLRQWRWKHLURZQ035VHOHFWRUV
6RWKHWRWDOQXPEHURIWUDQVPLWWHG&$SDFNHWVLV
ʹ ൅ ͳ ൅ ͺ ൅ ͳͺ ൌ ʹͻǤ
:KHQ WKH FRQVXPHUPRYHV WR WKH DUHDRI QRGH  WKH
VLWXDWLRQLVDOLWWOHGLIIHUHQW 6LQFHWKHURXWHLQIRUPDWLRQRI
)LJXUH 7LPHYDULDWLRQRIWUDQVPLWWHGSDFNHWVIRUSURSRVDO
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3035QRGHVDQGFKDQJHVWZRPXOWLKRS&$SDFNHWV
DUHIORRGHG7KHUHVXOWLV
ͳ ൅ ʹ ൅ ʹ ൈ ͺ ൅ ʹ ൈ ͳͺ ൌ ͷͷǤ
$V IRU WKH ,QWHUHVW DQG 'DWD SDFNHWV WKH VKRUWHVW SDWK
PLQLPXPKRSWUDQVPLVVLRQLVVHOHFWHG
)LJXUH  VKRZV WKH WLPH YDULDWLRQ RI WKH QXPEHU RI
WUDQVPLWWHGSDFNHWVIRU723&&1,QWKLVFDVHWKHQXPEHU
RI&$SDFNHWVLVHLWKHULQWKHEHJLQQLQJRU
]HQR  7KH QXPEHU RI WKH ,QWHUHVW DQG 'DWD SDFNHWV LV DQ
RSWLPDORQH
 5(0,)
,Q WKHFDVHRI5(0,),QWHUHVWSDFNHWVDUHDOZD\VIORRGHG
WKURXJKDOOQRGHVH[FHSWWKHSURGXFHU:HVXSSRVHWKDW'DWD
SDFNHWVDUHUHWXUQHGYLDWKHVKRUWHVWSDWK )LJXUHVKRZV
WKH WLPH YDULDWLRQRI WKHQXPEHURI WUDQVPLWWHG SDFNHWV IRU
5(0,)
 6XPPDU\
)LJXUHVKRZVWKHWLPHYDULDWLRQRI WKHWRWDOQXPEHURI
DOO NLQGVRISDFNHWV WUDQVPLWWHG ,Q WKH FDVHRI723&&1
ODUJH QXPEHU RI &$ SDFNHWV QHHG WR EH H[FKDQJHG DW WKH
EHJLQQLQJDVGHVFULEHGDERYH$IWHUWKDW&$SDFNHWVQHHGWR
EH H[FKDQJHG RFFDVLRQDOO\ DQG RWKHUZLVH WKH QXPEHU RI
SDFNHWVLVUHODWLYHO\ORZ,QWKHFDVHRI5(0,)WKHQXPEHU
RISDFNHWVLVUHODWLYHO\KLJKWKURXJKRXWWKHH[SHULPHQW,QWKH
SURSRVHGPHWKRGWKHQXPEHUEHFRPHVKLJKRFFDVLRQDOO\EXW
LW LV ORZHU WKDQ 723&&1 DQG RWKHUZLVH WKH QXPEHU LV
VLPLODUZLWK723&&17DEOH,, VKRZVWKHWRWDOQXPEHURI
SDFNHWVWKURXJKRXWRQHH[SHULPHQWDOUXQ 7KLVWDEOHVKRZV
WKDW WKH QXPEHU RI SDFNHWV LQ WKH SURSRVHG PHWKRG LV WKH
VPDOOHVWDPRQJWKHWUHHPHWKRGVGLVFXVVHGKHUH
9, &21&/86,216
,Q WKLV SDSHU ZH SURSRVHG D QHZ 1'1 EDVHG DG KRF
URXWLQJSURWRFROZKLFKFRPELQHVWKHSURDFWLYHDQGUHDFWLYH
DSSURDFKHV:HDVVXPHWKDWLQDFRPPRQDGKRFQHWZRUN
QRGHVLQWKHLQIRUPDWLRQSURYLGHUVLGHDUHORFDWHGLQDIL[HG
SRVLWLRQDQGXVHUQRGHVDUHPRELOHWHUPLQDOV 7KHSURSRVHG
PHWKRGLQWURGXFHVDSURDFWLYHURXWLQJLQWKHSURGXFHUVLGHDQG
DUHDFWLYHURXWLQJLQWKHFRQVXPHUVLGH2XUSURDFWLYHURXWLQJ
IRFXVHVRQO\RQ WKHQDPHSUHIL[ DGYHUWLVHPHQW 7KURXJKD
WKHRUHWLFDODQDO\VLVZHVKRZHGWKDWRXUSURSRVDOSURYLGHVD
OLJKWHUURXWLQJRYHUKHDGWKDQ723&&1DSURDFWLYHDSSURDFK
DQG WKH VLPLODU ,QWHUHVW WUDQVIHU RYHUKHDG ZLWK 723&&1
ZKLFKLVPXFKEHWWHUWKDQ5(0,)DUHDFWLYHDSSURDFK:H
DOVR FRQGXFWHG DQ DQDO\VLV RI WKH QXPEHU RI SDFNHWV
WUDQVIHUUHGLQWKHQHWZRUNFRQILJXUDWLRQZKHUHRQHFRQVXPHU
QRGHPRYHV 7KH UHVXOWVVKRZHGWKDW WKHSURSRVHGPHWKRG
UHTXLUHVVPDOOHUSDFNHWVLQFOXGLQJ,QWHUHVWGDWDDQGFRQWURO
SDFNHWVWKDQ723&&1DQG5(0,)
5()(5(1&(6
>@ 10LQK5<DPDPRWR62K]DKDWDDQG7.DWR³$5RXWLQJ
3URWRFRO 3URSRVDO IRU 1'1 %DVHG $G +RF 1HWZRUNV
&RPELQLQJ 3URDFWLYH DQG 5HDYWLYH 5RXWLQJ 0HFKDQLVPV´
3URFRI$,&7SS -XQ
>@ 9 -DFREVRQ HW DO ³1HWZRUNLQJ 1DPHG &RQWHQW´ 3URF RI
&R1(;7¶SS 'HF
>@ '6D[HQD95D\FKRXGKXU\16XUL&%HFNHUDQG-&DR
³1DPHG 'DWD 1HWZRUNLQJ $ VXUYH\´ &RPSXWHU 6FLHQFH
5HYLHZ9ROSS)HE
>@ /:DQJ$+RTXH&<L$$O\\DQDQG%=KDQJ³263)1
$Q 263) %DVHG 5RXWLQJ 3URWRFRO IRU 1DPHG 'DWD
1HWZRUNLQJ´1'17HFKQLFDO 5HSRUW1'1 SS 
-XO
>@ $ +RTXH HW DO ³1/65 1DPHGGDWD /LQN 6WDWH 5RXWLQJ
3URWRFRO´3URFRI,&1¶SS $XJ
)LJXUH 7LPHYDULDWLRQRIWUDQVPLWWHGSDFNHWVIRU723&&1
)LJXUH 7LPHYDULDWLRQRIWUDQVPLWWHGSDFNHWVIRU5(0,)
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)LJXUH 7LPHYDULDWLRQRI WRWDORIWUDQVPLWWHGSDFNHWV
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>@ (+HPPDWLDQG-*DUFLD/XQD$FHYHV³$1HZ$SSURDFKWR
1DPH%DVHG /LQN6WDWH 5RXWLQJ IRU ,QIRUPDWLRQ&HQWULF
1HWZRUNV´3URFRI,&1¶SS 6HS
>@ ; /LX = /L 3 <DQJ DQG< 'RQJ ³,QIRUPDWLRQFHQWULF
PRELOHDGKRFQHWZRUNVDQGFRQWHQW URXWLQJ$VXUYH\´$G
+RF1HWZRUN$YDLODEOHRQOLQHSS $SU
>@ 6<DR;=KDQJ)/DRDQG=*XR³0RELOH&&1:LUHOHVV
$GKRF&RQWHQWFHQWULF1HWZRUNVRYHU6PDUW3KRQH´3URFRI
$&0 ,QWHUQDWLRQDO &RQIHUHQFH RQ )XWXUH ,QWHUQHW 7HFK
&),¶SS -XQ
>@ - .LP ' 6KLQ DQG < .R ³723&&1 7RSRORJ\ DZDUH
&RQWHQW&HQWULF1HWZRUNLQJ IRU0RELOH$G+RF1HWZRUNV´
3URFRI,&21¶SS 'HF
>@ 0 $PDGHR $ 0ROLQDUR DQG * 5XJJHUL ³(&+$1(7
5RXLWLQJ IRZDUGLQJ DQG WUDQVSRUW LQ ,QIRUPDWLRQ&HQWULF
PXOWLKRS ZLUHOHVV QHWZRUNV´ &RQSXWHU &RPPXQLFDWLRQV
9ROSS
>@ 5 5HKPDQ 7 +LHX DQG + %DH ³5REXVW DQG (IILFLHQW
0XOWLSDWK ,QWHUHVW )RUZDUGLQJ IRU 1'1EDVHG 0$1(7V´
3URFRI:01&¶SS -XO
>@ *0DONLQ³5,39HUVLRQ´,(7)5)&1RY
>@ 7 &ODXVHQ DQG 3 -DFTXHW ³2SWLPL]HG /LQN 6WDWH 5RXWLQJ
3URWRFRO2/65´,(7)5)&2FW
>@ & 3HUNLQV ( %HOGLQJ5R\HU DQG 6 'DV ³$G KRF 2Q
'HPDQG'LVWDQFH9HFWRU$2'95RXWLQJ´,(7)5)&
-XO
>@ )'XFDWHOOH*&DURDQG/*DPEDUGHOOD³$1HZ$SSURDFK
IRU,QWHJUDWLQJ3URDFWLYHDQG5HDFWLYH5RXWLQJLQ0$1(7V´
3URFRI0$66SS 6HS
>@ -0R\³263)9HUVLRQ´,(7)5)&$SU
>@ &<L HW DO ³$&DVH IRU6WDWHIXO)RUZDUGLQJ3ODQH´1'1
7HFKQLFDO5HSRUW1'1
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